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FRQYHFWLRQKHDW WUDQVIHU LQD OLGGULYHQDQGSDUWLDOO\KHDWHGFDYLW\ ILOOHGZLWKSRURXVPHGLD+HXWLOL]HG WKH ILQLWH
YROXPHPHWKRG WR LQYHVWLJDWLQJ WKHHIIHFWVRISRVLWLRQRISDUWLDOKHDWHURQ WKHPL[HGFRQYHFWLRQKHDW WUDQVIHUDQG
IOXLGIORZFKDUDFWHULVWLFV+LVUHVXOWVVKRZHGWKDWWKHSRVLWLRQVRISDUWLDOKHDWHUFDQEHXVHGDVFRQWUROSDUDPHWHUIRU
KHDW DQG IOXLG IORZ 0DKPXG DQG 3RS >@ GLG D VWXG\ WR LQYHVWLJDWH WKH PL[HG FRQYHFWLRQ KHDW WUDQVIHU LQ D
YHQWLODWHGFDYLW\ ILOOHGZLWKDSRURXVPHGLXP,Q WKHLUFDVH LQOHWDQGRXWOHWSRUWVZHUH ORFDWHG LQERWWRPDQG WRS
ZDOOV DQG IORZ PRWLRQ KDYH D VLPLODU DSSHDUDQFH WR OLGGULYHQ FDYLW\ IORZ .KDQDIHU DQG 9DIDL >@ VWXGLHG D
QXPHULFDOZRUNWRLQYHVWLJDWHWKHGRXEOHGLIIXVLYHPL[HGFRQYHFWLRQKHDWWUDQVIHULQDOLGGULYHQFDYLW\ILOOHGZLWK
SRURXVPHGLD 7KH\ IRXQG WKDW WKH EXR\DQF\ UDWLR'DUF\ QXPEHU /HZLV QXPEHU DQG5LFKDUGVRQ QXPEHU KDYH
VLJQLILFDQWHIIHFWVRQWKHGRXEOHGLIIXVLYHPL[HGFRQYHFWLRQKHDWWUDQVIHU
$UHYLHZRQVRPHRIWKHVWXGLHVPHQWLRQHGLQWKLVSDUWDERXWWKHPL[HGFRQYHFWLRQKHDWWUDQVIHULQFDYLWLHVVKRZV
WKDW YHU\ IHZ ZRUNV KDYH EHHQ GRQH RQ WKLV FRQWH[W +HQFH WKH SUHVHQW VWXG\ GHDOV WKH LPSDFW RI HIIHFWLYH
SDUDPHWHUVRQWKHPL[HGKHDWWUDQVIHULQWKHYHQWLODWHGFDYLW\,QWKHRWKHUZRUGVLWLVDVVXPHGWKDWWKHVTXDUHFDYLW\
ZLWKLQOHWDQGRXWOHWSRUWVLVILOOHGZLWK,QFRPSUHVVLEOHEDVHIOXLG7KHUHIRUHYDULRXVIDFWRUVZKLFKPD\DIIHFWWKH
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7RVLPXODWLQJWKLVSUREOHPWKHIORZLVFRQVLGHUHGLQFRPSUHVVLEOHVWHDG\1HZWRQLDQDQGODPLQDU7KHYLVFRXV
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XWLOL]LQJ WKH 6,03/( DOJRULWKP WR EH FRXSOHG WKH YHORFLW\ DQG SUHVVXUH LQ WKH PRPHQWXP HTXDWLRQ >@ 7KH
FRQYHUJLQJ IRU VROXWLRQ LV DVVXPHG DV GLIIHUHQFHV EHWZHHQ WZR VXFFHVVLYH LWHUDWLRQVZDV OHVV WKDQ  IRU HYHU\
HTXDWLRQDQGHYHU\GLVFUHWHFRQWUROYROXPH$VTXDUHFDYLW\ZDVDVVXPHGDVWKHVROXWLRQGRPDLQ)LQDOO\Dî





FDYLW\ KDG VWXGLHG 'LPHQVLRQOHVV SDUDPHWHUV XVHG LQ WKH VLPXODWLRQ DUH 7KH 5D\OHLJK QXPEHU 5D ZKLFK LV



















)LJ7KHHIIHFWRISRURXVPHGLDRQIORZOLQHVFRQWRXUVDW5D GS 5L DQGD'D E'D F'D G'D 

$V LW LV LOOXVWUDWHG LQ)LJ E\ LQFUHDVLQJ WKH'DUF\QXPEHUZKLFKPHDQVPRUH SRURXV LQPHGLXP WKH IOXLG
SHUPHDELOLW\LQWKHSRURXVOD\HULQFUHDVHVDQGWKHIORZWKURXJKWKHSRURXVOD\HUPHHWVOLWWOHUHVLVWDQFHRQWKHRWKHU
KDQGE\GHFUHDVLQJWKH'DUF\QXPEHUDVLWLVVKRZQLQ)LJDWKHIOXLGSHUPHDELOLW\LQWKHSRURXVOD\HUZRXOGEH
ORZDQG WKHIORZWKURXJK WKHSRURXV OD\HUPHHWVKLJKUHVLVWDQFHKHQFH WKHIOXLGGLVWULEXWHV LQHQWLUHVSDFHRI WKH
FDYLW\,QWKHRWKHUZRUGVE\LQFUHDVLQJWKH'DUF\QXPEHUDVLWLVVKRZQLQ)LJWKHYHORFLW\LQFUHDVHV

)LJ7KHHIIHFWRILQFUHDVLQJ'DUF\QXPEHURQGLPHQVLRQOHVVYHORFLW\SURILOHDW< 5L DQGGS 

7KH HIIHFW RI YHORFLW\ RQ WKHPHDQ1XVVHOW QXPEHU FDQ EH H[SODLQHG GXH WR WKH FRXSOLQJ RI WHPSHUDWXUH DQG














)LJXUH  VKRZV WKH YDULDWLRQ RI WKH PHDQ1XVVHOW QXPEHU EDVHG RQ WKH 5LFKDUGVRQ QXPEHU LQ WZR GLIIHUHQW
SDUWLFOH VL]HV $V LW LV LOOXVWUDWHG LQ )LJ WKH PHDQ 1XVVHOW QXPEHU GHFUHDVHV DV WKH GLDPHWHU RI WKH SDUWLFOHV
LQFUHDVH
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x %\ LQFUHDVLQJ WKH GLDPHWHU RI WKH SDUWLFOHV WKH WKLFNQHVV RI WKH WKHUPDO ERXQGDU\ OD\HU GHFUHDVHV WKXV WKH
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